A novel alkaloid, evodiamine causes nuclear localization of cytochrome-c and induces apoptosis independent of p53 in human lung cancer cells.
Lung cancer is the most frequently diagnosed malignancy that contributes to high proportion of deaths globally among patients who die due to cancer. Chemotherapy remains the common mode of treatment for lung cancer patients though with limited success. We assessed the biological effects and associated molecular changes of evodiamine, a plant alkaloid, on human lung cancer A549 and H1299 cells along with other epithelial cancer and normal lung SAEC cells. Our data showed that 20-40 μM evodiamine treatment for 24-48 h strongly (up to 73%, P < 0.001) reduced the growth and survival of these cancer cells. However, it also moderately inhibited growth and survival of SAEC cells. A strong inhibition (P < 0.001) was observed on clonogenicity of A549 cells. Further, evodiamine increased (4-fold) mitochondrial membrane depolarization with 6-fold increase in apoptosis and a slight increase in Bax/Bcl-2 ratio. It increased the cytochrome-c release from mitochondria into the cytosol as well as nucleus. Cytosolic cytochrome-c activated cascade of caspase-9 and caspase-3 intrinsic pathway, however, DR5 and caspase-8 extrinsic pathway was also activated which could be due to nuclear cytochrome-c. Pan-caspase inhibitor (z-VAD.fmk) partially reversed evodiamine induced apoptosis. An increase in p53 as well as its serine 15 phosphorylation was also observed. Pifithrin-α, a p53 inhibitor, slightly inhibited growth of A549 cells and under p53 inhibitory condition evodiamine-induced apoptosis could not be reversed. Together these findings suggest that evodiamine is a strong inducer of apoptosis in lung epithelial cancer cells independent of their p53 status and that could involve both intrinsic as well as extrinsic pathway of apoptosis. Thus evodiamine could be a potential anticancer agent against lung cancer.